pyloric stenosis covering an eight-year period (1938 to 1945) were also followed up clinically. Some of these had a radiological examination of the stomach.
From a study of these l12 cases, certain conclusions as to treatment are drawn and some interesting results of the radiological follow-up are recorded.
Clinical Material The clinical material consisted of 1 2 cases treated in the wards and out-patient department of a provincial general hospital serving a population of some 550,000 people. Details of the yearly incidence, etc., are found in table 1. Every case reported was diagnosed as a case of congenital stenosis on the following evidence: (a) history of projectile vomiting, constipation and, usually, loss of weight; (b) visible gastric peristalsis; (c) palpable pyloric tumour. Confirmatory evidence in the form of barium x-ray examination was only undertaken in the year 1938 (eight cases); in the remaining 104 cases the presence of a palpable pyloric tumour was taken as positive evidence of the disease without x-ray confirmation.
The average age of onset of symptoms was twenty-six days and the duration of symptoms before onset of treatment was fifteen days; thus at the beginning of treatment the average age was forty-one days. The average weight when treatment ABLE 1
YEARLY INCIDENCE OF CONGENITAL PYLORIC STENOSIS TREATED IN THE WARDS AND
OUT-PATIENT DEPARTMENT OF A PROVINCIAL GENERAL HOSPITAL 1938 1939 1940 1941 1942 1943 1944 1945 Total new out-patients .19,458 19,288 20,578 24,739 26,394 29,093 20,532 21,782 -~~~~~~t gr degree of dehydration which was present when they were admitted to hospital. Six out of twelve cases were grossly dehydrated (+ + + +), and five of the remaining six cases were severely dehydrated (+ + +). An infective cause for the dehydration was present on admission in only two cases (cases 96 and 107), and was present in case 20 on the second admission after being treated initially with success by eumydrin. Case 88 was a twin, and case 99 was a seven-weeks premature baby. Thus at least ten of these cases might have been successfully treated surgically if operated upon within twentyfour hours of admission. Rammstedt's operation was performed on two cases (cases 83 and 104) on the ninth and sixteenth day respectively, but this procedure had obviously been employed after too long a delay. Another feature of these twelve cases was the low birth weights. Nine of the twelve cases weighed less than 61 lb. at birth, there being a wide variation from 3 lb. 12 oz. to 6 lb. 6 oz. The remaining three cases weighed 7 lb., 7 lb. 12 oz., and 9 lb. 12 oz.
Of the total 112 cases in series A and B, only eighteen weighed 6i lb. or less at birth, and 50 per cent. of this number died. The age of onset of symptoms, and age when treatment was commenced, showed no variation from the successfully treated cases.
One CONGENITAL PYLORIC STENOSIS with eumydrin and two died, a mortality of 3 * 3 per cent. In 1937 there was a 10 per cent. mortality from surgical treatment at the Hospital for Sick Children, Great Ormond Street, London; in 1938 the mortality was 9 per cent., and in 1939 6 5 per cent. Thus with both methods of treatment there has been a fall in the mortality rate, probably resulting from the employment of a definite detailed routine method of treatment for this condition.
The aim of both medical and surgical treatment of pyloric stenosis is to overcome the obstruction to the outflow of food from stomach to duodenum, an obstruction which will relieve itself in time provided that the patient does not die from malnutrition in the process. Both methods aim at hastening this natural process of recovery. Wollstein (1922) has shown from post-mortem material that three or four weeks after division of the circular muscle of the pylorus (Rammstedt's operation) there is hardly any anatomical abnormality to be noted at the pyloric end of the stomach. After medical treatment with antispasmodics, a similar result is obtained, but in a longer time. In case 15 a necropsy two months after clinical cure of the stenosis showed no abnormality of the pyloric muscle.
Thus, although the aim of both medical and surgical treatment is the same, there are certain guiding principles which determine the type of treatment employed and, in addition, there are certain general principles of treatment which are common to both the medical and surgical methods.
1. All cases of pyloric stenosis should be treated in single wardlets or cubicles. This is an important measure to ensure that the chance of cross-infection is cut to a minimum. Private cases invariably do better than hospital cases, and this is largely due to the greater risk of cross-infection in hospital, even with babies nursed in single cubicles.
2. All cases should be breast fed if at all possible, because the results in breast-fed babies are far better than in those artificially fed. The excellent results obtained by Levi (1941) , who operated on one hundred breast-fed babies without a death, may be quoted in support of this statement. Of the twelve deaths, in the present series of 112 cases, only two were breast fed, seven were fed entirely on artificial foods, and three were fed on artificial foods after the tenth day. All observers are agreed that the mortality rate from diarrhoea and vomiting (socalled gastro-enteritis) is markedly higher in bottlefed babies, so it is important in pyloric stenosis to encourage breast feeding because infection is so prone to occur in this condition. Several cases in this series were taken into hospital to re-establish breast feeding and not because of the severity of the pyloric stenosis, which could have been treated in the out-patient department.
In the choice of medical or surgical treatment the following three criteria are important guides.
Experience of the method. It cannot be emphasized too often that in the treatment of this condition special nursing experience is essential, and it is probably true to say that it is far more important to have a good ward sister than a good house physician. I readily agree with Paterson (1941) that it would be giving the medical profession an entirely wrong idea if it were thought that all cases ofpyloric stenosis could be cured if put on a properly regulated dose of eumydrin: too much stress has been placed on the action of the drug, and too little stress on the careful nursing and feeding management. Bitter experience has shown how the response to treatment varies when a competent sister is on holiday.
Again, in surgical treatment, the experience of the surgeon is of vital importance. 4. Infection of a severe degree did not occur in the cases in this series, and there were no cases heavily infected on admission. There were, however, thirteen mild cases of B. coli pyelitis, but these quickly recovered with potassium citrate and in some cases sulphonamides in addition. I agree, however, with Jacoby that in infected cases surgery is best avoided.
Having considered these criteria, we are now in a position to judge if they are of any value in deciding which cases shall receive medical, and which surgcal treatment. Table 6 is a summary of Jacoby's criteria applied to these 112 cases. This summary shows that the average age of onset of vomiting varied very little in any of the groups, and certainly no sign of prognostic value is apparent from a knowledge of the time of onset of symptoms. There is an even more striking uniformity in the duration ofvomiting in all groups, with the exception of group E (the out-patient cases), so that no prognostic value can be attached to this observation. The loss of weight also bore no relationship to the severity of the disease, and the amount of infection was equally distributed among all groups except group E.
The severity of dehydration was an important factor, the most severely dehydrated babies either dying or having a long stay in hospital.
Having thus analysed the factors which may determine the successful treatment of these cases of infantile pyloric stenosis, we are in a position to formulate certain criteria which will enable a decision to be taken as to which form of treatment, medical or surgical, should be employed in a particular patient with this disease.
1. Medical treatment should be the routine method of treatment for congenital pyloric stenosis in babies who are not severely dehydrated.
2. If medical treatment is ineffective after a trial of seven days, Rammstedt's operation should be undertaken without delay, provided the baby is not grossly infected.
3. Obvious infection in the baby is a contraindication to surgical treatment.
4. Gross dehydration is an indication for surgical treatment.
5. Surgical treatment should be employed in babies whose birth weight was below 6i lb.
Follow-up After intervals of time varying from eleven to thirty-two months, these cases of pyloric stenosis were readmitted to hospital for one night for barium meal examination.
The details of the child's history were obtained and the following routine questions were asked: (1) diet (breast or bottle, weaning, cod-liver oil and orange juice); (2) development (first tooth, sitting up, standing, walking, talking); (3) subsequent illnesses (especially gastric symptoms, e.g. vomiting, anorexia, abdominal pain); (4) psychological (unrest, anxiety; temperament); (5) mental organization (playing interests, etc.); (6) family (other cases of pyloric stenosis); (7) height and weight. Series A. The child was given a full clinical examination, and in none of the cases was there any evidence of organic disease. In no case had the pyloric stenosis hindered the subsequent development of the child. Each child was given a barium meal, and the routine preparation for this was starvation for nine hours, nothing by mouth from 12 midnight until 9 a.m. when the barium was given. At 9 a.m. the child was taken to the x-ray department and given four teaspoonfuls of barium emulsion; the child was then screened and the first film taken. Four or five additional spoonfuls of barium emulsion were then swallowed, and the child taken back to the ward. At 12 noon, i.e. three hours later, the child was again taken to the x-ray department for further screening, and the final film taken. Particular notice was taken of any deformity of the pyloric region, and of any delay in emptying time. Of the five cases showing some abnormality of the barium meal, two belonged to group B (eleven to twenty days in hospital), and three belonged to group D (over thirty days in hospital). These findings tend to support the conclusions drawn from the results of barium meal examination in Series A, namely that the more severe the case of pyloric stenosis as judged by length of stay in hospital, the more there is a likelihood of permanent structural damage to the pyloric area. No definite conclusions can, however, be drawn from the small number of barium examinations carried out upon Series B, but these results tend to support the thesis advanced for Series A. Conclusions 1. One hundred and twelve cases of congenital hypertrophic pyloric stenosis treated medically are presented. Series A comprises forty consecutive cases, with two deaths, and Series B comprises seventy-two cases treated at the same hospital over an eight-year period, with ten deaths.
2. Particular stress is laid on the observance of a definite routine, whichever method of treatment is employed.
3. The cases in Series A were followed up clinically and radiologically. Their subsequent physical and mental development was in no way affected by the pyloric stenosis, but the delay in emptying time of the stomach when seen at the follow-up examination was proportional to the severity of the condition as judged by the length of hospital treatment.
4. The cases in Series B were followed up clinically, and some were submitted to radiological examination. The results tend to confirm those of Series A.
5. The following criteria are useful in deciding which method of treatment should be employed in a particular case of congenital pyloric stenosis: (a) medical treatment should be the routine method of treatment unless the patient is grossly dehydrated; (b) surgical treatment should be undertaken if medical treatment is ineffective after a seven-day trial, unless the patient has any infection; (c) any visible results of infantile pyloric stenosis. In addition two other cases (numbers 43 and 57) were examined radiologically. The radiological findings
